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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gallium nitride compound 
semiconductor device, having large luminous intensity and a long lifetime. 

SOLUTION: An electrode connected to a contact layer 107 is formed of 
a first metal layer 108 connected with the contact layer 107 on the p- 
type semiconductor side and consisting of silver (Ag) f etc., and a second 
metal layer 1 10 covering the surface of the first metal layer 108 and the 
surface of the contact layer 107 which is not covered with the first 
metal layer 108 is formed. The value of contact resistance per unit area 
to the contact layer 107 of the second metal layer 1 10 is made larger 
than that of the first metal layer 108. Junction strength to the contact 
layer 107 is reinforced by forming the first metal layer 108 or the second 
metal layer 110 into a multilayered structure by plural kinds of metals. A 
light-emitting element having high reflection efficiency of light by the 
electrode and long lifetime is obtained by these means. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The gallium-nitride system compound semiconductor element characterized by to constitute the 
electrode which connects to said contact layer the front face of said contact layer of the 1 st metal layer which 
the layer which consists of a gallium nitride system compound semiconductor on a substrate connects to the 
contact layer by the side of a p type semiconductor in the light emitting device of the flip chip mold by which the 
laminating was carried out, and this 1st metal layer which is not covered with a side face and this 1st metal layer 
at least by the metal layer of a wrap 2nd. 

[Claim 2] The value of the contact resistance per [ to said contact layer of said 2nd metal layer ] unit area is a 
gallium nitride system compound semiconductor element according to claim 1 characterized by being larger than 
the value of the contact resistance per [ to said contact layer of said 1st metal layer ] unit area. 
[Claim 3] Said 1st metal layer or said 2nd metal layer is a gallium nitride system compound semiconductor 
element according to claim 1 or 2 characterized by having accomplished multilayer structure with the metal of 
two or more classes. 

[Claim 4] Said 1st metal layer is a gallium nitride system compound semiconductor element given in any 1 term 
of claim 1 characterized by being formed with silver (Ag) thru/or claim 3. 

[Claim 5] Said 2nd metal layer is a gallium nitride system compound semiconductor element given in any 1 term 
of claim 1 characterized by being formed with vanadium (V), aluminum (aluminum) or titanium (Ti), and gold (Au) 
thru/or claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light emitting device of the flip chip mold with which the 
laminating of the layer which consists of a gallium nitride system compound semiconductor on a substrate was 
carried out. 
[0002] 

[Description of the Prior Art] The sectional view of the light emitting device 300 of the flip chip mold by JP,6- 
1 20562,A is shown in drawing 3 as a conventional technique. For a sapphire substrate and 302, as for the GaN 
layer of p mold, and 304, the GaN layer of n mold and 303 are [301 / a positive electrode and 305 ] the negative 
electrodes. In the light emitting device of a flip chip mold, in order to reflect the light emitted by the interface of 
the GaN layer 302 of n mold, and the GaN layer 303 of p mold with the positive electrode 304 with which it was 
formed on the GaN layer 303 of p mold and to observe through silicon on sapphire 301, a positive electrode 304 
is formed comparatively greatly. Moreover, although it turns out that metals, such as aluminum (aluminum), are 
excellent on the reflective effectiveness of light as a metal layer used for the positive electrode 304 formed on 
the GaN layer 303 of p mold, when it is used for an electrode, a lifting and a cone thing are in the class of metal 
which is excellent on the reflective effectiveness of such light about migration like the metal represented by 
aluminum etc. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, the metal with which it constitutes a positive 
electrode 304 if the metal used for the positive electrode 304 causes migration can draw near to a negative 
electrode 305 side as ion, the fall of luminescence reinforcement and the GaN layer 302 of the ** positive 
electrode 304 and n mold by turbulence of ** electrode layer short-circuit by migration, and the problem of the 
fall of a life occurs. As shown in drawing 3 , by enlarging distance D of the positive electrode 304 and the GaN 
layer 303 of p mold which are formed on the GaN layer 303 of p mold, the time amount to a short circuit is 
extended and the method of extending a life is also considered as the result there. As mentioned above however, 
about the light emitting device of a flip chip mold Magnitude of the positive electrode 304 on the GaN layer 303 
of p mold = being luminescence area and enlarging distance D If a chip size will increase, decline in productive 
efficiency will be caused, if the magnitude of a positive electrode is maintained, and magnitude of a positive 
electrode is made small, since the amount of the light which leaks and comes out from the clearance between D 
of the GaN layer 303 of p mold will also increase in connection with it, The reflective effectiveness of light fell 
and there was a problem that luminous efficiency decreased. In addition, the fall of the luminescence 
reinforcement by turbulence of an electrode layer cannot be prevented. 

[0004] This invention is accomplished in order to solve the above-mentioned problem, and it is that the purpose 
offers the long gallium nitride system compound semiconductor element of a life greatly [ luminescence 
reinforcement ]. 
[0005] 

[Means for Solving the Problem] In the light emitting device of the flip chip mold with which the laminating of the 
layer to which the 1st means for solving the above-mentioned technical problem consists of a gallium nitride 
system compound semiconductor on a substrate was carried out It is forming the electrode which connects to a 
contact layer the front face of the contact layer of the 1st metal layer linked to the contact layer by the side of 
a p type semiconductor, and this 1st metal layer which is not covered with a side face and this 1st metal layer 
at least by the metal layer of a wrap 2nd. In addition, as for the 2nd metal layer, a wrap case contains the 



outcrop of the whole front face of a wrap case and the 1 st metal layer, and a contact layer for the perimeter 
section of the front face of the 1st metal layer, and the outcrop of a contact layer. Moreover, the 2nd means is 
making the value of the contact resistance per [ to the contact layer of the 2nd metal layer ] unit area larger 
than the value of the 1st metal layer in the 1st above-mentioned means. Moreover, the 3rd means is forming the 
1st metal layer or the 2nd metal layer in multilayer structure with the metal of two or more classes in the 1st 
above-mentioned means or 2nd above-mentioned means. Moreover, the 4th means is forming the 1st metal 
layer with silver (Ag) in any one of the 1st above-mentioned means thru/or the 3rd means. Furthermore, the 5th 
means is forming the 2nd metal layer with vanadium (V), aluminum (aluminum) or titanium (Ti), and gold (Au) in 
any one of the 1st above-mentioned means thru/or the 4th means. The above-mentioned technical problem is 
solvable with these means. 
[0006] 

[Function and Effect(s) of the Invention] The sectional view of the light emitting device 100 of the flip chip mold 
by this invention which used silver (Ag) for the 1st metal layer 108 at drawing 1 is shown. With this component 
100, since the 1st metal layer 108 is covered with the 2nd metal layer 110, migration does not happen. 
Therefore, this component 100 becomes long lasting. Moreover, with this component 100, since migration does 
not happen and width of face D can be made small, the 1 st large metal layer 1 08 can be taken, and the metal 
which was excellent in the reflective effectiveness of the spectrum can be used for the 1st metal layer 108 over 
extensive area. Therefore, luminescence reinforcement can be raised. Moreover, with this component 100, since 
light is reflected by the 2nd metal layer 110 also in the part of width of face D, leakage **** of the light from the 
contact layer 107 can almost be lost, and, therefore, can raise luminescence reinforcement further. Moreover, 
since the contact resistance to the contact layer 107 in the part of the width of face D of the 2nd metal layer 
1 10 is larger than the contact resistance to the contact layer 107 of the 1st metal layer 108, not almost all 
currents pass along the part of width of face D by this component 100, but pass along the contact surface of 
the contact layer 107 and the metal layer 108 by it. For this reason, the barrier layer right above the metal layer 
108 which is using the metal which was excellent in the reflective effectiveness of light over extensive area 
emits light, and, therefore, luminescence reinforcement is good. Furthermore, although this component 100 
requires strong bonding strength in case the contact layer 107 and the 2nd metal layer 110 are joined since the 
part of width of face D is narrow, as shown in drawing 1 , it is making the 2nd metal layer 1 10 into multilayer 
structure, and it becomes possible to obtain strong bonding strength. Thereby, this component 100 can be used 
as the long lasting component to which migration does not happen. Moreover, the 2nd metal layer 110 prevents 
invasion in the 1 st metal layer 1 08 of oxygen or moisture, and has the effectiveness of not making the 1 st metal 
layer 108 corrode. 
[0007] 

[Embodiment of the Invention] Hereafter, this invention is explained based on a concrete example. Drawing 1 is 
the sectional view of the light emitting device 100 of the flip chip mold by this invention which used silver (Ag) 
for the 1st metal layer. As for 101, a sapphire substrate and 102 are 1st metal layer from which in the GaN 
cladding layer of n mold, and 105 the AIGaN cladding layer of p mold and 107 constitute the GaN contact layer 
of p mold, and, as for 108, a barrier layer and 106 constitute [ the GaN layer of n mold, and 104 ] some positive 
electrodes, and an AIN buffer layer and 103 are formed with silver (Ag). 109 is the negative electrode and 1 10 is 
2nd metal layer which constitutes some positive electrodes. That is, the 2nd metal layer 1 10 is constituted by 
the metal layer 1 1 1 formed of vanadium (V), and the metal layer 1 12 formed of aluminum (aluminum), and bonding 
strength is in contact with the contact layer 107 only with the securable enough width of face D. It is the big 
description that it is remarkably excellent in respect of luminescence reinforcement small [ since the silver (Ag) 
which was not used for the 1st metal layer as a member of the positive electrode of the conventional flip chip 
mold is used / the contact resistance to the contact layer 107 ] since this component 100 has the very good 
reflective effectiveness of the light to the upper part of drawing 1 . In addition, it becomes difficult to cover 
completely the side face of the metal layer 108 of ** a 1st by the metal layer 110 of ** a 2nd, if thicker [ if the 
thickness of the metal layer 108 of ** a 1st has the best range of about 200A - 1 micrometer in the case of the 
above-mentioned example which used silver (Ag) for the metal layer 108 of ** a 1 st and it is thinner than this, 
the reflective effectiveness of light will fall, and ] than this, and it is further inferior in respect of a production 
cost. 

[0008] Drawing 2 is the sectional view of the light emitting device 200 of the flip chip mold by this invention 
which adopted multilayer structure also as the 1st metal layer. A sapphire substrate and 202 201 an AIN buffer 



layer and 203 The GaN layer of n mold and 204 the GaN cladding layer of n mold and 205 A barrier layer and 206 
the AIGaN cladding layer of p mold and 207 The GaN contact layer of p mold and 208 are 1 st metal layer which 
constitutes some positive electrodes, and are formed of the multilayer structure which consists of thickness [ of 
3000A of thickness / silver (Ag) layer 208A, nickel (nickel) layer of 1000A of thickness 208B, and 1000A of 
thickness ] (Titanium Ti) layer 208C. 209 is the negative electrode and 210 is 2nd metal layer which constitutes 
some positive electrodes. That is, the 2nd metal layer 210 is constituted by the metal layer 21 1 of 1000A of 
thickness formed with titanium (Ti), and the metal layer 212 of 1.5 micrometers of thickness formed bygold (Au), 
and bonding strength is in contact with the contact layer 207 only with the securable enough width of face D. 
Since this component 200 has adopted as the 1st metal layer the multilayer structure which consists of 
thickness [ of 3000A of thickness / silver (Ag) layer 208A, nickel (nickel) layer of 1000A of thickness 208B, and 
1000A of thickness ] (Titanium Ti) layer 208C, The contact resistance to the contact layer 207 is low, and the 
point that the bonding strength of the 1st metal layer and the 2nd metal layer is strong is excellent by using 21 1 
of 208C of the 1st metal layer, and the 2nd metal layer as the same metal. 

[0009] In the above-mentioned example, although silver (Ag) was used for the contact layer of the 1 st metal 
layer in the metal layer which carries out field contact, the metals used for this layer may be nickel (nickel), 
cobalt (Co), gold (Au), and platinum (Pt), and may be these alloys. Moreover, although vanadium (V) and titanium 
(Ti) were used for the contact layer of the 2nd metal layer in the above-mentioned example in the metal layer 
which carries out field contact The metal used for this layer Chromium (Cr), niobium (Nb), zinc (Zn), You may be 
a tantalum (Ta), molybdenum (Mo), a tungsten (W), hafniums (Hf), or these alloys, and it may be the same as the 
negative electrode (109 209) generally attached in the GaN layer (103 203) of n mold. Moreover, in the above- 
mentioned example, although the 2nd metal layer has covered the 1st metal layer completely, the 2nd metal 
layer does not need to cover the 1st metal layer completely, and has just covered the base of a contact layer 
and the side face of the 1st metal layer which are not covered with the 1st metal layer at worst. 



[Translation done.] 
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